[The functional significance of coronary collateral circulation during sudden coronary occlusion].
The functional significance of the coronary collateral circulation remains controversial. It has been suggested that collateral circulation possibly helps prevent myocardial ischemia. Seventeen target lesions in 15 patients were studied to determine the relationship between the extent of the coronary collateral circulation and the degree of ventricular dysfunction during percutaneous transluminal coronary angioplasty (PTCA). During the first balloon inflation, diastolic indices such as left ventricular end-diastolic pressure, max negative dP/dt and the time constant of early relaxation were measured immediately before and at 60 sec following balloon inflation. During the second inflation, the contralateral and ipsilateral collateral circulations were evaluated. The latter was graded as follows: 0 = none; I = filling of side branches only; II = partial filling of the epicardial segment; and III = complete filling of the epicardial segment. Following balloon inflation, a significant increase was noted in the time constant of early relaxation in patients with grade 0 collateral circulation (40 +/- 7 to 47 +/- 7 msec: p < 0.01) and grade II collateral circulation (52 +/- 12 to 56 +/- 13 msec: p < 0.05). The percent increase in the time constant of early relaxation of patients with grade 0 and I collateral circulations exceeded that of patients with grade II (p < 0.05) or grade III collateral circulation (p < 0.05). Left ventricular end-diastolic pressure was elevated in all groups during PTCA. There was no significant difference in the percent increase of left ventricular end-diastolic pressure (LVEDP) between the 4 groups. However, LVEDP before PTCA was higher in patients with grade III collateral circulation than in patients in the other groups. Max negative dP/dt did not change significantly in any group. In conclusion, collateral circulation helps prevent myocardial ischemia during acute coronary occlusion, which is most precisely shown by the time constant of early relaxation. The degree of this protective function of collateral circulation seems to vary.